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Abstract 
Currently there is a massive deployment of information and communication technologies in modeling of advanced quantitative 
methods (optimization, stochastic and dynamic programming) in economy. Also, there is a deployment of methods from the field 
of artificial intelligence (neural networks, genetic algorithms) in order to construct a mathematical decision model applied in the 
economic sphere. Accuracy of the experiment economy can be improved by including non-deterministic factors (uncertainty, 
uncertainty, risk).  
The purpose of this paper is to identify current and future directions for research of economic modelling of sustainable corporate 
performance and reporting, which include environmental indicators (measuring the environmental impact on resources), social 
indicators (health and safety, human rights, ethical behavior etc.), corporate governance indicators (related to efficiency, structure 
and responsibilities of the governance) and the economic value of the company, where is considered combination of Sustainable 
Value Added, Economic Value Added and Data Envelopment Analysis methods. The solution is to analyze the possibilities of 
the method of artificial intelligence, when you build a descriptive model of a decision support system, aimed at simplifying the 
decision process. 
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1. Introduction 
The basic objective of most Czech companies is generally seen as maximizing and increasing the market value in 
the longer term. In the context of the Corporate Performance Measurement System (CPMS), the division of 
approach of corporate performance evaluation is promoted by means of financial and non-financial indicators, which 
is the same with many authors (Grigoroudis et al., 2012; Kocmanová, Hřebíček et al., 2013; Searcy, 2012).  
The basic principle of the introduction of non-financial indicators to the company management is the fact that 
very often the financial indicators for evaluating the corporate performance are not sufficient. Due to the impact of 
global markets and global trends there is a need to assess the overall corporate performance by using the 
Sustainability Indicators (G4 Guidelines, 2013a, 2013b), integrating the strategy into one Integrated Reporting 
(Eccles, Krzus, 2010; IIRC, 2011, 2013; Kocmanová, Hřebíček et al., 2013). 
As we have already stated, using financial indicators measurement is not an essentially relevant tool of 
explanation designed for investors, and, therefore, there is a need to evaluate and compare the integrated corporate 
performances by creating such indicators, ones which would possess sufficient explanatory skills concerning the 
Environmental, Social, Corporate governance (ESG) and Economic performance (Bassen, Kovacs, 2008; Garz et 
al., 2010; Kocmanová, Hřebíček et al., 2013). 
The integration of ESG performance indicators is probably the best way to measure the corporate sustainable 
performance on the basis of the concept of sustainable financial value (based on the integration of ESG issues within 
the standard financial framework) (Kocmanova et al., 2011, 2012; Hřebíček et al., 2011, 2012). 
Corporate performance in the current economic theory and practice is measured most frequently by using added 
economic value, i.e., using the Economic Value Added (EVA) indicators (Stern, Stewart, 1994; Sharma, Kumar, 
2010; Qi, 2011). The EVA indicator, from the perspective of financial management, combines all the essential 
ingredients, namely: the effect of calling the company an absolute dimension of invested capital and its price.  
The question of how to establish a Sustainable Value Added (SVA) indicator has asked by Figge and Hahn (2002) 
and the same have defined the method of the SVA calculation. This method takes into account the values that a 
company generates when interacts with the environment. The SVA model was first published (Figge, Hahn, 2002), 
whose built it on the basis of the earned value of the company compared with a benchmark, assuming the same 
impact of both companies on the environment. The benchmark may be another company, sector, national economy, 
an international fixed target quantity value of economic and environmental variables (Figge, Hahn, 2004).  
For the purposes of doing performance benchmarking (metric benchmarking), a usable method is the Data 
Envelopment Analysis (DEA) and the Stochastic Frontier Analysis (SFA). The DEA method has a widespread 
application in economics, for example it is used for example to assess the effectiveness of the R&D investment (Lee, 
Park 2005; Zhu 2003, 2009), performance evaluation and benchmarking (Jablonský, 2002; Jablonský, Dlouhý, 
2004), etc. The DEA method is gradually being enriched and modified, for example Fuzzy DEA (Guo, Tanaka, 
2001), Network DEA (Färe, Grosskopf, 2000), combined with other methods, for example with the Analytic 
Hierarchy Process (AHP) method (Tseng, Lee, 2009). 
Corporate sustainability is engaged in many international organizations and is studied from various points of 
view, including the determination of the appropriate set of indicators. Unfortunately, however a company’s 
contribution to sustainability is still hard to measure. The fundamental problem of Czech companies we see in the 
paradox that professes to sustainability, but only a small percentage of them can prove their actual tackling 
sustainability. It can be argued that empirical research on corporate sustainability on the basis of the SVA so far at 
the Czech company does not exist. For the measurement and management of sustainability of the SVA model can be 
based on the concept (Fige, Hahn, 2002, 2004; Hahn et al., 2007). However, even its authors are aware that the SVA 
model does not sufficiently, whether the value of the company is sustainable.  
Therefore, we will focus on the solution of the problem of a complex assessment of corporate sustainability 
measurement using the SVA with regard to ESG indicators, EVA, models for the evaluation of the effectiveness and 
performance of companies and the DEA, which is compared to each other. 
We are looking for a model for the measurement of corporate sustainability then it will be possible to verify and 
compare the sustainability of companies in selected sectors (e.g. in agriculture and food processing sector). Research 
will be carried out using the linked open data and information obtained from the Czech Statistical Office (CZSO) 
and Eurostat, the Ministry of Environment (MOE), the Ministry of Trade and Industry (MTI), the Ministry of 
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Agriculture (MA), the AMADEUS database†, and also annual reports, corporate sustainability reports based on 
framework of the Global Reporting Initiative (GRI 2014) etc. and Czech, European legislative requirements.  
The research team of the Faculty of Business and Management of Brno University of Technology and the Faculty 
of Business and Economics of Mendel University in Brno finished the three year project Reg. No. P403/11/2085 
“Construction of Methods for Multi-factorial Assessment of Company Complex Performance in Selected Sectors” in 
December 2013 and started new research within the three year project Reg. No. 14-23079S “Measuring corporate 
sustainability performance in selected sectors” from January 2014. These projects were/are funded by the Grant 
Agency of the Czech Republic. The aim of this paper is identify current and future directions for research of 
economic modelling of sustainable corporate performance and analyze the possibilities of the method of artificial 
intelligence based on which we build a descriptive model of a decision support system, aimed at simplifying the 
process. 
2. Corporate performance and sustainability measurement – Current state of research 
How to design, implement and validate a model of corporate performance and sustainability (CPS) measurement 
and integrated reporting? We can use Political, Economic, Social and Technological (PEST) analysis introduced 
Healy (1994) and developed by Scott and Carrington (2011) and we can combine this with Strengths, Weaknesses, 
Opportunities and Threats (SWOT) analysis (Hill, Westbrook, 1997) to identify the current state of the CPS 
measurement. Furthermore, advanced mathematical, econometric and statistical methods, information and 
communication technologies can be used similarly as in the project P403/11/2085 in selected sectors of the economy 
of the Czech Republic (NACE codes: Manufacturing subsections 26–33, Agriculture, hunting and related service 
activities section 01 and Manufacture of food products and beverages subsection 15) (Kocmanová, Hřebíček et al., 
2013). We can also use the developed software which is available to the public and companies of these selected 
sectors on the web (GACR403, 2013). This software issued from GRI (G4 Guidelines, 2013a, 2013b), IIRC (IIRC, 
2013), SAFA (SAFA Guidelines, 2013) frameworks and Křen method (Křen, 2011).  
2.1. Current state of research – Methods of CPS modelling  
The current research methodology of CPS measurement is based on three main pillars of theoretical foundations, 
which are: model measuring SVA inclusion of ESG performance indicators and DEA models for assessing the 
corporate effectiveness and performance, and benchmarking. We summarized these in introduction. 
The level of experiments of CPS measurement may be elevated by also considering significant aspects of 
qualitative character, mainly consisting in capturing nondeterministic facts (indeterminateness, uncertainty, risk).  
Economic, environmental as well as social experiments are difficult to control and to repeat. This is necessary in 
the implementation of the methods properly taken into account, including the specific boundary conditions, the 
historical development of a multi-criteria decision making. This fact must be respected. The resulting method should 
be modifiable, enabling e.g. respect the local specification, changes of marginal conditions, possibilities of a 
reasonable prediction, deduction from historical development, multi-criteria decision-making, ability of further 
simplification, resp. comparison, etc.  
The process of creating models of real situations (in general, not just in economics) may be called “real 
phenomena modelling”. Modelling may be categorized from different points of view. When modelling employing 
advanced quantitative methods, optimization, stochastic, dynamic, further mathematic (e.g. disaster theories) and 
other methods, the level of examination may be increased by also considering significant aspects of qualitative 
character, mainly consisting in capturing facts nondeterministically, e.g. by capturing phenomena under conditions 
of indeterminateness, by means of data extraction, by considering and reflecting upon uncertainty not just by 
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as well as social experiments are difficult to control, by taking into account degrees of phenomenal ambiguity, 
delimiting certain balance space etc. (Fábry, 2007).  
We will rely on ESG performance indicators, which include environmental indicators (measuring the 
environmental impact on resources), social indicators (health and safety, human rights, ethical behaviour, etc.), 
corporate governance indicators (related to efficiency, structure and responsibilities of the governance) and the 
economic value of the company (Kocmanová, Hřebíček et al., 2013).  
When dealing with research, we will be based on the basic approaches for Sustainable Value Added (SVA) 
measuring, where absolute and relative SVA were defined Figge and Hahn (2004a). The relative SVA provides a 
comprehensive picture of the status of value added to company sustainability. From an economic point of view we 
understand the value approach based on the basis of resources, which takes a holistic approach to value creation, and 
is based on the interaction of resources. Porter and Kramer (2011) dealt with the concept of values, which is 
supposed to represent the benefits for the company. They point out that the sight of internal economic costs is 
necessary to extend the social costs and benefits that would contribute to long-term sustainability. The 
environmental resources we can look like on eco-efficiency (Figge, Hahn, 2002). Eco-effectiveness describes the 
degree to which the company makes use of the environmental resources in reverse proportion to its economic output 
(e.g. CZK/tonne CO2). Social-efficiency can be calculated as the ratio of the added value of the social impact of the 
activities of the undertaking (e.g. CZK/work injury) (Figge, Hahn, 2002). Environmental and social (added) value, 
the value increases or decreases, due to the use of a given quantity of environmental or social resources in an 
enterprise with the benchmark. 
Data Envelopment Analysis (DEA) is an optimization method of multi-criteria decision-making methods that 
belong to. DEA method is based on Farrel model for measuring the effectiveness of units with one input and one 
output which has been modified and expanded by Charnes, Cooper and Rhodes (1981) and Banker, Charnes and 
Cooper (1984). The DEA is based on the production function estimation techniques of linear programming. DEA 
models are based on the fact that to the problem exists the set of allowable options consisting of all possible 
(acceptable) combinations of inputs and outputs. It is intended by “efficient frontier”. Production units, whose 
combination of inputs and outputs is on the efficient frontier, are effective units, because it is not expected that could 
realistically be a unit that reaches the same output with fewer inputs, or higher output with lower inputs (Charnes et 
al. 1994; Jablonský, Dlouhý, 2004). The coefficient of technical efficiency, which we obtain by the calculation of 
DEA model is relative, it expresses the efficiency unit within the unit group. 
Benchmarking represents a way of finding quality and achieving success on the basis of organic growth, i.e., 
growth that is based on your own performance (Karlöf, Östblom, 1995). Nenadál et al. (2011) state that 
“benchmarking may not be only a match, but also the measurement, since we should be able to not only identify 
specific gaps in our performance or of our partners, but we should be able to quantify the size of these gaps 
(differences) as well”.  
For decision-making processes is of great importance a system approach to problem solving. Systems theory, 
system analysis is another important approach derived from the gradual decomposition of the subsystems and 
elements, it deals with the transformation of inputs into outputs, i.e. the system on the behaviour and properties of 
systems. 
3. Sustainability and integrated reporting – Current state of research 
3.1. Sustainability reporting 
The international organization Global Reporting Initiative (GRI) proposed the Sustainability reporting (G3 and 
G3.1 Guidelines), which were updated in 2013 to GRI’s fourth generation of Sustainability Reporting Guidelines G4 
(G4 Guidelines, 2013a, 2013b). This update was made to generalize G3.1 Guidelines and get more qualified G4 
Guidelines that consists of two parts: Reporting Principles and Standard Disclosures (G4 Guidelines, 2013a), and 
Implementation Manual (G4 Guidelines, 2013b). Reporting Principles and Standard Disclosures explain the 
requirements of reporting against the framework, ‘what’ must be reported. Whereas Implementation Manual 
provides further guidance on ‘how’ organizations can report against G4 Guidelines criteria. 
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With G4 fast approaching, it’s a good opportunity for companies to rethink reporting processes. While G4 has the 
potential to help integrate sustainability into businesses in the long-term, it may also present significant challenges 
for many when it comes to meeting its new expectations in the coming months. 
There are also options to customize companies’ existing website Content Management Systems (CMS) to add a 
field where administrators can include details of the relevant GRI indicator which is recorded within the website 
database. This gives the opportunity simply to link from the GRI index directly to content within the report that 
relates to that indicator (Popelka et al., 2013). This interactive and dynamic approach is very useful for site visitors, 
allowing them to understand better how GRI is embedded in the report (Kasem, Hřebíček, 2014). 
3.2. Integrated reporting 
The current pressure integrating financial and non-financial results of the company’s activities into a single 
integrated reporting could also include the SVA and the EVA indicators. The development of a framework for an 
Integrated Reporting addresses the International Integrated Reporting Council (IIRC 2011, 2013) in the cooperation 
with the GRI and with other international organizations (A4S, IFAC, IASB, FASB, UNEPFI, the UN Global 
Compact, CDSB, IOSC, WWF), and the World Business Council for Sustainable Development (WBCSD). It is 
anticipated that this new reporting framework will bring greater consistency to corporate reporting and will 
contribute to the harmonization of integrated reporting and creating new standards (Busco et al., 2013; Eccles, 
Krzus, 2010). 
IIRC has published its IIRC Pilot Programme Yearbook 2013‡ providing insights into how those responsible for 
sustainability within companies are moving towards integrated reporting as part of the IIRC’s pilot programme. The 
document provides insights on how entities have considered the “capitals” concept in integrated reporting, how 
integrated reporting impacts the way companies define value, the critical nature of an entity’s business model, the 
impact of integrated reporting on investors, and the developing regional networks supporting integrated reporting  
4. Future research directions 
Currently wide deployment of information and communication technologies (ICT) generally opens possibilities 
to employ for modelling advanced quantitative methods (as optimization, stochastic and dynamic programming, 
data extraction, etc.), but also the further to implement other methods of contemporary mathematics (as neuron 
networks, genetic algorithms, data mining etc.), whose availability in economy is increasing.  
An indispensable tool is presented by the rapidly developing ICTs. A great number of ICTs exists at present, e.g. 
the modelling tools MATLAB, Maple, MuPAD, Mathematica, statistician systems Statgraphics, Statistica, SPSS 
and others. Scientific computing thus plays an ever more important role with the rapidly developing ICTs (Gander, 
Hřebíček, 2004). All of these systems support mathematical disciplines and their applications in the technical and 
socio-scientific disciplines. Scientific computing and have played an increasingly important role (Chvátalová, 
Šimberová, 2011). As regards statistical methods inputs into researches, creation of new fuzzy stochastic models is 
essential at present for the description and evaluation of sets of numerical and linguistic data of chance nature with 
dominating indeterminateness, creation of unconventional mathematic-statistical methods for fitting discrete 
distributions of probability aimed at categorical analysis including the testing of statistical hypotheses and multi-
criteria decision-making and software implementation of developed methods and their application to real data and 
information sets (Karpíšek, 2008).  
The selecting of right software supports significant computations, statistics and graphical outputs (as 
visualization, animation, simulation etc.) in the way to the new research method and to its right application. 
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4.1. Economic modeling with neuron networks 
Artificial neural networks are essentially based on biological fundaments whilst boasting a very good learning 
ability (Haykin, 2009). According to the nature of learning, they can be divided into neural networks learning using 
a teacher or ones learning without a teacher (Russel, Norwing, 2010). The most frequent representative of networks 
based on learning using a teacher (the model’s inputs and outputs being known) are the Multi-Layer Perceptron 
(MLP) networks along with the Back-Propagation algorithm (Škorpil, Šťastný, 2006). In contrast, networks based 
on the principle of learning without a teacher, namely self-organized networks (Self-Organizing Map), do not need a 
counselor-teacher for their learning process, and are based on an algorithm similar to that of cluster-analysis 
(Kohonen, 2001). 
In the economic sphere, neural networks may be used to an advantage as decision-making models (Kaastra, 
Boyd, 1996). In general, we may be dealing with tasks of classification, prediction and approximation (Johnsson, 
2012). Amongst classification tasks, we may find, for instance, the evaluation of companies’ financial situation 
using the available financial indicator analysis, as has been stated in Konečný, Trenz and Svobodová (2010) paper. 
The access of neural networks, the assembled model, enables us to evaluate the situation without simplifying and in 
a shorter time-frame than an expert in the given area would be able to. For a more detailed treatment of the problem 
of neural networks, including their economic and other applications introduced Konečný and Trenz (2009). 
 
Fig. 1. Classification into three groups, (Konečný, Trenz, Dvořáková, 2011) 
On Fig. 1 we can see the function of client-satisfaction evaluation done with clients who have contracted 
insurance (Konečný, Trenz, Dvořáková, 2011). The graphic image shows the division of the reviewed samples into 
three groups, including listing the representatives (identifiers) of these clusters. The samples belong to further groups 
specified according to their nature, r1 – content customers, r2 – fairly content customers, r3 – unhappy customers. 
Based on the evaluation of the sample from the representative, including the graphic evaluation of the state, we may 
further employ an adequate segmented customer-approach, with the aim of keeping customers’ goodwill. The 
graphic display, along with the evaluation of the distance of the concrete example from the group representative, 
enables us to identify the present customer preferences. There are several ways in which to identify these preferences 
(Apeh, Gabrys, Schierz, 2014), the visualization we have performed here enables a quick quality-based evaluation of 
the given case. 
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Neural networks enable a simple and quick source-data evaluation based on an adequately composed decision-
model (Skapura, 1996). At present, they are a very accessible technology, and are being implemented in many 
technical and economical applications, including the prediction of aspects connected with selecting the given version 
(Garcia, Kirschen, 2004). The knowledge of this issue facilitates their implementation and this even with respect to 
increasing the company’s management efficiency and increasing its profitability (Neely, 2002). 
5. Conclusion 
Over the last decade, many excellent contributions to research on corporate sustainability performance 
measurement have been made. This paper is focused introducing the current state and future perspectives of 
economic modelling of sustainable corporate performance and reporting. 
In the paper we have described the implementation of neural networks in select cases of economic problem 
modelling. Their use enables companies to effectively and quickly solve decision-making problems, and thus to 
make their management more effective. A necessary condition is, however, is that historical data of the given 
situation are available. As we have inferred, the overlap into company administration is independent area, and this 
with regard to the stabilization of the company on the market and preventing its decline. 
It is recognized that some of the questions presented in the paper may require further refinement and that 
additional questions are possible. For example, the paper did not address corporate sustainability performance 
indicators at the market-level nor did it focus on the issue of instituting mandatory indicators in some or all industry 
sectors. These topics, and others, provide a source for many other potential research questions. For example, future 
research on market level sustainability performance measurement could focus on. 
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